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air. Besides, the improvement of the yield per unit of energy
is no longer the point of greatest importance : 900 kgs. of
nitric acid corresponds to 200 kgs. of nitrogen in the combined
condition. Combined nitrogen has a market value of about
25 cents per kg. A kilowatt hour per year, or a kilowatt
year costs in favourable localities about $10.00. This means
that the yield of nitric acid pays for the power five times over.1
Under these circumstances we see that the technical solution
of the problem depends on how simply and completely we can
convert the oxides of nitrogen into nitric acid. This part of
the procedure is materially assisted by keepircg the percentage
content of oxides of nitrogen as high as possible in the gases
from the arc. It follows from this that a further perfection
of the electrical part of the process should keep this in view,
and hence strive both for an increase in the temperature of the
arc, and an increased rapidity of cooling, avoiding also any
subsequent dilution of the gas.
Nernst's calculations of the equilibria in Bunsen's explosion
experiments are not wholly unique. Calculations by Hoitsema
dealing with the water-gas equilibrium have been mentioned
before, and there exists, too, Le Chatelier's2 treatment of the
Deacon process on the basis of Hautefeuille's and Margottet's 8
experiments on the partition of hydrogen between chlorine and
oxygen when the three gases are exploded together. The
idea itself, of determining the relative concentration in the
equilibrium at the temperature of the explosion by measuring
the distribution in the product, was enunciated by Horstmann
at a very early date.
Nevertheless, the earlier calculations were made either in
cases where the specific heats were too uncertain, or where the
rates of reaction and of cooling were not considered; but, instead,
it was assumed that equilibrium was always attained, and that
it was not displaced during the cooling.
If we would gain an insight into equilibrium conditions at
1  It seems, however, that the result of 900 kgs. per kilowatt year is not
the regular one. The guarantee given by Birkeland and Eyde does not exceed,
up to date, a yield of 550 kgs. per kilowatt year working on a commercial
scale.
2  Compt. Eend., 109, 664.
3  Ibid., 109, 641